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(54) ASTAXANTHIN-CONTAINING DRINK 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a drink and a 
medicine for preventing or suppressing arteriosclerosis, 
Ischemic heart disease or ischemic encephalopathy 
through the mechnism protecting the oxidation of serum 
low-density lipoprotein(LDL). 



serum low-density lipoprotein(LDL) contains astaxanthin, 
a safe nature-derived material and/or its ester. A 
medicine for preventing or suppressing arteriosclerosis, 
ischamic heart disease or ischemic encephalopathy 
contains astaxanthin and/or its ester as active 
component. 
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SOLUTION: This drink having anti-oxidative action on 
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Tfii^l^y^i^ (LDL) (Omit^mi-^ltttm^irif^^ 

(LDL) <Dmt\zfet-r^tcttm-Mit}im±t:nKk 

tit*«7] Mm'P<Oi&itMV^^>^<i^ (LDL) 

fcW:«i«iJ<o;fcit><oEmfna!!at©;fe«>©r ;^ ^ 
# iJ- ^ V/X JE: ©ISI^«Hcff ^ $ S 31 

[000 1] 

(LDL) wmmj^^^^^fii.^mRxj-=tn^ 
%^'^mx\mm-t^fz.t>(r)mMSi>\cmt^ t<D-efo 

V/-?^ (LDL) cD^^kg5ii:|l;^J(Cj;!9. Wimm\L. A 

^lLi^^L^^mx^■iAM.mM^^<o^mx^i^m<o1^^lf><Dm 

(0 0 0 21 

^mmm<Dmm:^&t lt«, mwimmRxj^ 
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flissi^j. y^zfy- v%mmR-a-~=^^^^mm<of>^ 

Ttfc[tTW-P>. E^<0*>i^;iA. 173, 452 (1995) ]<, L 

[00031 —15. mmm\^i^(r>^m.Rmmn.. t h 

10 jfiL«4>(D®lt«y jHifV/^i^ (LDL) ©K-fk^l^tM 
jg-T'Sr i:j)5^btvTVN5*^ *3a. LDL<0^{k^^4 

(jff^fpgl^. SttS^mtScfel^ilS, *5i:tti«g, 308 

1996) , \.vn.m'cwm.hmm\\L}i<om^'^(n> 

JtSi: LTJkftL D L©K<kSr^*6«Jt;^S5Jh-Ct ^VC^ 
[0 0 0 4] 

[^l^^s^g^UJ; 5 t-rsiSMl 2^:511^1*. AfflLDL 

[00 0 5] *^?g©SiJ<DBSMl*> j^JfiHi'L^ 
DLcDK^bSr^mWlwKfJh-et LA>t>^^«?ii5V^<felH 
[0 0 0 6] 

[l!iUaS:«?««t-r5fc«)©#ai *5IM#6>tti^#J: 

LDL(D^^b^E5-lfc1-?.ffitt (KiT. LDLfetS^Yk 
S't4tv^5) Sr*L. «^o^^^4iJ:«4^fcYb-a•'^S^^Pi« 

40 LSiK^beit^^^-fr tSr5I^Lfco 

3fi;^/j: L D LfiiifefkSttSr^ Lfe r i: r i T? 

[0 0 0 7] T^^^1^v^>-^c 
Lfco *fl8gtt, :iti.e>©ief*p^i:> LDL<o»^kiett 

[0 0 0 81 t4oT*^M«, T;^^=¥-9->-^VST// 
50 Xtt-?r©3iJ^9'/V'SraSAnLT)fe5, jfiiJSfOiSJtfiy JJ« 




3 

i'i^^<i^ (LDL) mit<ti¥mi:m-r?>$k±¥i>Rxf^<D 

(r>^WitMWm\h\.X (^HJx.«!i#MBg57-206342, # 
HBg60-54647Xli#PS¥4-63552) fijffl $ tbT V j)5, 

[0 0 0 91 if-W^(n>^'miRrimMSix<n>^Miif'(*ir> 

X«EliliB*si*:(^JcSi •) 3&*ii^ i: # T ^ sSrl^ i'f^^ 

;^-rfc«>®*S!)S. 1 BSSlfifc^c •) 1~1 0 

Omg. »*L<ttl~2 Omg■^4i^TV^5;a^ ^<0±RS 

[0 0 1 01 3|E5lMo*^Ig5>-c$>ST;^^=^r1^>'^> 

&05/Xf4^<D3c;^7^/Wtt, ?»m<0¥feR?^IP [Kuhn 
Angew. Chem.. 51, 465 (1938)XJiBer. , 71, 1879 
(1938)], |»gg [KuhnP,, Ber., 72. 1879 (1939)]. H 
[Seyboldt.. Nature. 184. 1714 
(1959)], ®-<rOlll:frjg©^(Matsuno, Carotenoids Che 
nistry and Biology, Plenum Press, 59 K, 1989) , 
IP [Mikie>, Comp. Biochem. Physiol., 71B. 7 (198 
2)], ■:^-^'^3 i5';*-^T5 [Yamaguchi^, Bull. Japan. 
See. Sci. Fish.. 49. 1411 (1983), WfMk^^ Y^V* 

7. [Renstroem Phytochemistry. 20. 2561 (198 
1)], #fe^S:7r7-fT [Andrewes?>, Phytochemistr 
y, 15, 1003 (1976)], }S#t4^llAgrobacteriuin auran 
tiacum [Yokoyama^, Biosci. Biotech. Biochem.. 5 

8. 1842 (1994)] J&if i ♦)*^^?^^TV^5t<D-C, -tO 
-fk^WigJi^S^tL [Andrewes?>, Acta Chem. Scand. . 

B28. 730(1974)], * fc5t^-e•^at^it5i:L-CV^^ i: r 
^*^f> [Widmert), Helv.Chem. Acta. 64. 2405 (1981) 
:i3J:t5llayer&, Helv. Chem. Acta, 64, 2405 (198 

1)] , 'fb^'g-^iat LTt,A¥f*^st?fe5o 
[0 0 11] L^cjiSoT, ^<r>m^m\c\m\z.'mm.fs: 

SrifiMHiUje CTjgllWIK 'b ®-e*> o T t J: V \ 
[0 0 121 ^^(DtLJsb^ &.T\z.mimU7r-7^T 
(Phaff ia rhodozyma) S:jiaife;©«fi-m«L, ^<Z>^ 




10-155459 



4 

[0 0 131 3S-fe^e:7r7'fT (Phaff ia rhodozyn 
LTtt=g-ffiy eS^J^, :^-^t;■:^ h y !^ASr 

(0 0 141 ««tcfcfcoTi4, ii:s*j$«^fTi?-r, 

^<©»-&, »^^#T-ei 5t; 
-3 0*0, 3-7 0«>«fS|-CJ:<, *fc«ffl6<OffittH:p 
H4. 0-9. SJCiSoil^dSiV. 
[0 0 151 t^t^^l^mKX.^ . lfi#:|^{cr;=^i5'#i^V 

So mk&nw^mmmmm\^x z - sms^m-^ u 

<, ^micxm^m<Dmn{cx^mm^2-3^m'ois. 

o%ejp-e*)5o 

[00 161 ^?fc^cr©i|tttw^;=^r;=^^»e>'^=¥•t^v/j:^f 

50 fcfdb, wi^e>^J^^<o:^iSfe-C^>2|s:«9^'feK 



(4) 
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'fc*^A/-^<s ;/'1'i'-1':^:^HP-2 0> =»;^*v' 
/WC18-AR, 3;^-=E->-/W5CN-2 0<Dia*^i?* 

[0 0 17] *fcT;^^^-!^v^:/S05/x^i■?■co=t;^ 

8860-4558 -i-^atCtt. :t'^T 5 <0^f*:*fe:tt-t 

:^^^^^^9-><omj^:^mtiK Mass 1-281 
1 5 9-§-^at::W:, ;^-*T$<D|fej!j|f*:d>e>, r±hi^. 

:;&^£-455S*$4^. $^tc. U4T*2>c : ^fp t MSI vol. 2 
7 No. 3 (ji#409^) p38~40 (1992) (ctt, :t^T^<0 

-i— (HPLC) SrfT5 r tJcioT. T 
- 1 5 5 7 3 6 ^''MmUt. HPLC ^tf 5 ^ t J; o 

xhvi^vtv y^mmm^i . feigai* 

5H^ffltjS^eJ«^J(*««J;tJiixy;?;'^/K <5^-r^> S 

— ^^-y-v-ehy i/y-fey bV£i;-(offiin4jiiKSr^w$ 

Si^-&4«iK)0. 1~2 0%T-fe ^V/n-'^=^^1^:^^D 

ssm. ^>^v^«;^-w yy— a-yyv>' 

iJ' ^-y-V^^XCl OiS-^bfe^y 3i;^7^yU2at/ 2 oig-g- 



[0 0 19] *^l^(0*jg)^^)-Sr^foXttElgfB2: 
[0020] 

10 <Dm^Rxj^^Miz<3\>^xm.m-r^o ^^micmf^^^ 

^ki^WJc-^JSK $ *T.fc 1j <o -e * 5fe© 4> © t? J: 

^m^mnv^ ^pjtcj/y-fera— y -fe y vflijw^ 
s?*. =^—t^m^m'^(om^m^i}aK.x%^t-r^::.i:iz. 

[002 11 UT, «S^fima«*&m 

Lxi^mi-?>m^<Dmsmt vx\t. m^tsm 

ny KV^dS^aj^Tt .So ^S^PJt UTIiT'i^T'V. * 
[0 0 2 21 :^%M<oE3g4'^c•&*i^5T;^^=¥1^v^ 
n 0 »>tc 9 , »ji 1 nig~ 1 0 Omg. U < »4 1 iiig~ 

50 2 0mg<omm&xmaist^i:n^i)\ *>svM4*iSPis 




(5) 



7 



[0 0 2 31 ifc*5IM<Ot>C:t:<^OJ^flli: LTtt. ^— 

a, y-><.. rtstfo. il^Ssiia> 5j<s'7'=->', 

?pm^ffl (-frv^'<v^^) . wm^m -^y-. 

^-x. mcmm. ^>^mmkim i.m\^m. 

0. 0 0 1~1 0%;SS^f*LV^^s#{cRB>t$4^5^>C)t? 
*5»JSK45-*^ T;^;i'#-y->^>'t L-Cjfil?»>t'<DLDL^ 

~5 0mg, /?*L.<f*l~2 0IIlg/!)S^f*LV^;5^ -^rcDj; 

[0 0 2 51 if.w^cowi.-^m^^mm^'^si^^^^Avm 

5) s IBM. 1»*7£*, If J? 5 i'S, fWb^J, « 

^^W^^"^. Ky v^^J, ^T'-fe/w^J. iSjiim«^J^<0 
*PX?^^8•T?^>oT'{)J:v^, 5^ Ky v^'fc5V>«:^ 

fiKy:^j5'i:bTit«1-5»^W:, ^a^^7V;^Sr« 

■^tK^^. r$yK, if^5vs, $^7/w®^cDm« 
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[0 0 2 61 *^5go?^^«l!)Afpfc€.v^^*^sllg^^lPp 

[0 0 2 71 
[0 0 2 81 

[##«flj 1 1 r 7 >!• T (Phaff ia rhodozym 

a) (0«^tcJ:5T^^^»^^^>-&Ug^g>3^J^7^/Wi|i. 

0%*^ hfi^ ^« P 7 7 ^ = (C 100ml<3o5 

*(c^>ffiL, I20t:, 20^>M;^-hi5'V'-::^T?iDl^iaffi 

Lfco ^.tbtdj^feaiS^ r 7 >f T (Phaff ia rhodozym 
a) 5 9-^fe(ATCC-2420m) 0*e)|^:^«!feS— S^:^^ 

j!icv>-eS^S3i^^o. 3%. y '^y* h vo. 5%^u«^/w=» 

V^-{;iAtl.. 120"^ 205>M:^— W-:/-eAP 
l^j^llLfco rtvtc±|SOW^«i«500inl^SrSJ«b, 25 
'C-e48i*|ig. 121/min5i$t«i#«tlb;fc„ ^<0^, $ P> 

V^oottaU/c. iiiaifel^T^aESr^J-S'JU. 500ml©T 

[0 0 2 91 :*:ffitta^=^r>^?r. />S®v?:? a n ^ v 

\zMm\^. >'y*y/wsra#:t-r6B^«:*'n-v 

r <D^^^-r:iJ y-iT-T.i; tta!i5CN-20=Sra^ t -fS iflSjfi 
JR<i(:^p-^ tcftb. '^drf->'/i?:J'aci;j« 

^ l^/:s^9 / — /W/N-Jc^^/Wi?^ y :?*ci f /WT 5 >' (8 
0:20:0.5:0.5) Sr^WtSt bTfflV^TT;^ ^ V^^' 

[0 0 3 01 

[HiS^J 1 1 T;=^<y^i^^^^>OLDLet^'fb:St^ 

(in vitro) : TJ^ ^»:^^:^0:>V-70 (TV\Y.-^W) 

V-70 [2. 2-r J/ If ;^ (4->< b '>-2, 4ri?;>« W o 

::^Ny/W) ] ©dlltSr-t-t: hjfiiWLDL^-fkS^&SrT 
>^ ^f- ^'^js V >*MciBSjh-t-'5 WT<o J; 5 



(6) 
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to 0 3 1 1 t hJfilMJ: ?>100.000riSD, 404>» 4 

icro BCAjSSrfflV>T^W-?^4%S!)5e^. y 

L5^iIiSrSIIS8Lfc. r;^^=¥-^-i'^>Srl2.5, 25.0. 5 
0. 0 A. gXmKDWkAlC S J; 5 tcgsia LT L D L 5>iijtC^ 
*PL. $e>{;iV-70§r400A«M^*Pm, 37'C(C?aSSr«:*>o 



* ^>^>mmiz J: s 7 w Aojgssr L D hmstitm 

#14^®Agrobacterium aurantiacumB^f^ J; . Yokoyam 
aP>, Biosci, Biotech. Biochem. , 58. 1842 (1994)(??:& 

HC:^i-, T;^<5'^i^V^>'^*. Jg^^&#W(-1.6-3.3 

[0 0 3 2] 
10 1 ] 



^1 



A (^) 



=2 V hn— 
12.5*ig/ml 
25. 0/ug/ml 
50.0ttg/ml 



19.9 
31.5 

45.4 
65.0 



to 0 3 3] 

V-70 (T>^Yb-^lfe) (Pgigr^ri-JilMLDL^^bRjStC 

#fc L D L t;i*r V-70<D§ 1 1 ^ r -r^'fbS^S t*<0 J; 

to 0 3 4] «t^#13iSSr*f*t — ^<^A* 

SrigSi^*s 2j1^. T>^i5'dri^^'^i^*^i^^^^3.6. 
7. 2mg/ B ^5iS . 14. 4mg/ B SrS^S y 7 h * T'-fe/KC 
igPS#Lfc, ift^Mm®Jlii««r«Blb. 100. 
OOOrpm, 40^. 4"C<D^#-CjS;a'ij.SrfiforLDLIii5^Sr:5)- 
SlLfe. !SicV^-CMic^o B C A&S:IBV>-Ci5' :^>'^:i^aSril[|JS$ 



30 



5s53£«, y :^Kig«^K€rfflV^-C^>^■«^5'S;6570^/g/ml^- 
/<C ^ J; 5 L D L ^iBSrliSi b fco SfiSiJ^Yb^J t U TV- 
70<Sr400// Mj^iP^, 37"C{;iSaSr«:t.oo234iun{c*5Jt 

T 5 d^PjttttJWia^ttfc'r (TO ©AS TAX 

1 700 (ikgfefc»)r;^^^i^:^f^vi?3i;^7">'H. 

;=<.i5'^1hi^^V|*, A§rM:i:Us in viv 

to 0 3 5] 
t*2l 



«2 

r ;^ ^ ^ •l^ i s 



















3. 6 (n=5) 


48. 1±3.2 


60.7±5.0 


p<0. 05 


7. 2 (n=5) 


45,4±8.3 


54.3±6.9 


p<0. 05 


14. 4 (n=3) 


35.7±4.7 


50.8±1.4 


D<0. 05 



10 0 3 6] 

V^yh®^^^1^/^^^^ ' "r^y^ ^J>^ (Salmonella 
typhimurium) TA102*fe-e, ^^^^T 50 
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[0 0 3 71 t.-r. T:^-$'^-9-i^^>miisomm%:mn 
/M*iMfj-^>ab (r:^^#1^>'^^'*J^©Wi|s^ttloo 
uU ^rttW^»*50/z 1) . r:^^^^>'^>miAeif^(o 

ic50*ilipx::fc. ^>cv^•T?^i^^i^^cy (pH7. 
4) !£r0.5mK m«bfcaSlffljRS'0. liiil^«l^fc, m 

?>Sr^t 5^«1S?aif S^fflV^. 37'C-e20^>MMt 5 b^'^ 

^C/iV>J; 5(-jS-&-^, *'>:5'>'l'='— ;^*^:^fl6{car 
-filtcT'w- h±{;i;S:if fc, r*i<Sr37'CT?2B M-r 

Dfc=ict=>-«fc (0 3) §r|^;tfe, 
[0 0 3 81 -tOite*. r:^^^^>'^>^m^H^^ 

[0 0 3 91 

[ili^J^Jil fUb^Sf^J 



0.1 

39.9 
2.0 

2.0 
1.0 
1.0 
0.1 
53.9 

fcfc *) l''~ 2 0 mlfi>:ffi-r So 
[0 0 4 01 

T;^:^'=^ri^>'f^>' 0.1 
-tif^m 38.9 

^y-ty K 2.0 > 

m 



12 



10 



20 



30 



40 



2.0 
1.0 
1.0 

0. 05 
54. 95 

u—^:^. Y If— V;</A^^fl?$-frfc7KSr65'C{ciPfgibT 

«#^*^v;■:^'1'1f-Sriffib. ^KfkLlO'Ci-CJ^SPL 

lafcfc •) «!j 1 ~ 2 0 mlfi»Cffl1-5, 
[0 04 1] 

[a!!^j^j3] ^^j 

5 

80 
15 



[0 0 4 21 
[Sli^J^J4l 



45 
40 
15 



[0 0 4 3] 

•^^^^^ 7 0. 0% 

^yiryv 22. 9% 

^ v-^S^^p^ ^/v 0 . 1 5 % 

y v-^S«®^:/ n 0 . 5 1 % 

ff- 1 0 0 % 

ttttlMlB (ASTAX1 7 0 0, r;^^=¥1^:/^>v^3^ 

[0 0 4 4] 



T>^^ =^1^>^>'3:f^7^3:>^/^ 



l g 

0. 0 9 g 
8Kg 
2 0 g 

0 0 g 

1 0 g 



(8) 
13 

±|S<0^^^iE'g^L. *Sr*PxT 1 0 0 y 5^ h/vt L ^ 

^ >B 2 
l^^^^-B 1 2 
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3 OOg 
50g 

1 5 0ml 
1 0 g 
5g 



[0 0 4 5] 



-hlHcD^^^S-IB^b. Tk^'Anx.T 1 0 0 y 5/ V/Vh b 
to 0 4 6] 

bJfiL«LDL(DK>ft:Sr<g:«S-CJ¥S;t. 



30 



1 g 

0. 09g 
8 Kg 
1 20g 
1 0 0 g 
2 0 g 
20g 
2 0 g 
20 g 

1 0 g 

2 0 g 
3 0 0 g 

5 0 g 
1 0 g 
1 5 0ml 
1 0 g 
5g 

1^1 ] mi\t,r:^^^'^>^i^(DhT>i.mki\:,m 

( in vitro ) Sr:^ LfciJ^^ r^-Cfc-So 
[0 21 02 \'±r::^^^^>-^>^^\C J; -5 L D 
( in vivo) ^fj<L^fc.^9'7Xh^o 
^ [0 3] 0 3l^1^/W^^^«^fflV^fc^m^47^;^ h 



(9) 
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2.5 



-c3 — ^yy^n-)V 
-•— 12^>fg/ml 
-A — 25,0/ig/nnt 
-A — SCO^g/ml 



30 



60 



90 



120 150 




180 



[1112] 



^ ^ + it > 5^ >^^i:: cfc S LDL<7)»ift<kfll 





-7X2 1^}^^— (Dm 



(51) Int. Cl.'^ 

A6 1K 31/215 
35/56 
35/74 

C 0 7 C 403/02 
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